CREB is activated by ER stress and modulates the unfolded protein response by regulating the expression of IRE1α and PERK.
Living cells are frequently exposed to various stresses. Hypoxic conditions induce endoplasmic reticulum (ER) stress, and activate the unfolded protein response (UPR) to maintain homeostasis. We previously reported that CREB has an important role in the proper response to prolonged hypoxia. To further understand the role of CREB in the hypoxic response, CREB stable knock-down (CREB-KD) cells were established from breast cancer MDA-MB231 cells and analyzed. CREB was activated by ER stress, and activation of CREB and the UPR pathway occurred in a coordinated manner in response to different stimuli, including ER stress-inducing chemicals, prolonged hypoxia, and oxygen-glucose deprivation (OGD). Depletion of CREB decreased the expression of IRE1α and PERK, two critical UPR signaling molecules. Promoter analysis and a chromatin immunoprecipitation assay indicated that CREB binds to the promoter region of these genes and regulates their expression. ER stress induced by hypoxia was reduced in CREB-KD cells, leading to reduced tumor metastasis to the lung. Finally, OGD strongly activated the UPR and induced cell death in control cells, whereas the UPR was moderately activated in CREB-KD cells, which were more resistant to cell death. This study demonstrates a new role for CREB as a regulator of ER stress, which is required to properly respond to stressful conditions, such as hypoxia.